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Abstract 
The purpose of this study is to determine and create a solution to students whom having difficulties at the stage of factorization 
while solving math questions. The study was qualitative in nature.  Samples of the research are 20 students from 3 different 
private courses in 12th grade, in the 2012-2013 education years in Esenyurt Kıraç Rekor, Bahçelievler Netfen and Eyüp Bilgem. 
The data of the research has been gathered by application of the determinant questions of the previous years’ University Entrance 
Exam (OSS) and the course books to the students. The private courses that select for the research are three different private 
courses in Istanbul with lower income of families. To gather the information of the research 6 questions given to the students that 
will be answered in classical methods. Results analyzed by the researchers. As a result of the study, it has been seen that the 
students have major inadequate of the math's fundamentals "the Factorization" and therefore they were not able to reach the 
conclusion although they knew the solution.Some of the students could not think to necessary that simplify with factorization in 
the question.Another part of the students could not realise that they should factorize by utilizing identities. It has been seen that 
the students are having major lack of knowledge in the fundamentals of mathematics. The reason of this knowledge deficiency 
based on students who are not solving enough amounts of questions therefore they cannot see the common factors.  
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
At the various levels of education in our country, students who want to continue to the next educational 
institution are examined by the central exams for selection and placement purposes. These exams aim to measure 
student’s achievement, ability or his readiness level expected in the upper stage, and mostly they have the 
characteristics of selection examination.Selection and placement according to the preferences of the students who 
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will be taken to the higher education programs are performed by the student selection and placement center (ÖSYM) 
applying a two-step examination system. The purpose of the first step exam, namely Transition Exam to Higher 
Education (YGS), is to choose the candidates who will take the second step. This test is also be used to place the 
students in some higher education programs which admit students according to the first exam result. The YGS exam 
results are added to the second-step exam results by a certain weight. As for the purpose of the second-step exam 
called as undergraduate placement exam (LYS), it is to place students in higher education programs which admit 
students based on the results of this exam. According to Erdogan's study in 2000, the number of candidates who 
wants to enter university in Turkey has been quickly increasing, but nonetheless the increase in the number of 
universities cannot respond this need. This is not only unique to Turkey. Because, even in the countries such as the 
United States and Japan where the schooling rate in higher education is too high the students go head to head against 
each other to be able to get into university. For example, 80% of male students, 86% of female students in the fifth 
grade in Japan take additional courses so as to be able to enter university and however approximately 36% of the 
students who take the exam can get into university.  Baştürk (2011) indicated in his study in 2011 that although the 
university entrance exam is an exam which senior or graduate students take, the exam preparation starts in lower 
year class due to the existing racing environment. Because of this the students encounter many practical methods 
before having a good math infrastructure, he proposed that therefore high school teachers should not be in a hurry to 
instruct short and practical ones before the long method is fully adopted by the students. 
2. Method 
2.1Research Group 
The samples of the studyare comprised of 20 twelfth-grade students at a time attending Esenyurt Kıraç Rekor 
Private Teaching Institution, Bahçelievler Netfen Private Teaching Institution and Eyüp Bilgem Private Teaching 
Institution in the academic year 2012-2013. The selected private teaching institutions for the study are located in 
three different regions with low income levels of Istanbul. In accordance with the purpose of the study, 6 questions 
which can be solved using factorization process were given to the students and they were asked to answer them by 
using the classic method. The questions were prepared in line with the opinions of a math educator and a high 
school math teacher. The reason of the classic test is to be able to observe where the students have the information 
deficiencies in factorization processes and where they make mistakes. In the process of preparing the test, the 
textbooks taught in secondary education institutions which are proposed by the Ministry of National Education were 
reviewed and the questions containing factorization processes were selected. These selected 6 questions are the 
questions which are common in the math textbooks. The exam duration is determined as 50 minutes. 
2.1.1. Problem used in research 
The following questions were given to the students to obtain the data of this study. The questions were prepared 
in order to measure the students’ knowledge regarding factorization process.  The students were asked to answer the 
questions by using the classic method. The reason of the classic test implementation is to be able to observe where 
the students have the information deficiencies in factorization processes and what type of mistakes they make.  
2.1.2. Questions 
૚Ǥ ሻ Simplify the following expression:  
ܽଶ െ ܾܽ ൅ ܾଶ
ܾଶ െ ܽଶ
ሺܽଶ ൅ ܾܽሻଷ
ܽହ ൅ ܽଶܾଷ  
૛Ǥ ሻݔଵݔଶݔଶ െ Ͷͻݔ ൅ ʹͷ ൌ ͲǤݔଵඥݔଶ ൅ݔଶඥݔଵ 
૜Ǥ ሻGiven ݔ െ ʹݕ ൌ ͵ǤWhat is the value of  ݔଶ ൅ ʹݕଶ െ Ͷݔݕ െ ʹݕ ൅ ݔ െ ͵ ? 
 
૝Ǥ ሻFind the limit of the following function݈݅݉௫՜ஶ൫ξͶݔଶ ൅ ݔ െ ʹݔ൯ 
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૞Ǥ ሻ
݂ሺݔሻ ൌ  ሺͳ ൅ ݔ ൅ ݔ
ଶ ൅ ݔଷሻሺͳ െ ݔሻଶ
ͳ െ ݔ െ ݔଶ ൅ ݔଷ Ǥ 	݂൫ξʹ൯Ǥ 
૟Ǥ ሻන ܿ݋ݏʹݔሺݏ݅݊ݔ െ ܿ݋ݏݔሻݏ݅݊ଶݔ െ ܿ݋ݏଶݔ ݀ݔ 
3.Findings 
The findings obtained in the study were assessed qualitatively. This study consists of 6 classic questions. The 
questions were selected from among the ones which were already asked in LYS exams performed in previous years 
and the questions in the Ministry of National Education approved textbooks. When LYS exam questions and the 
questions in the Ministry of National Education approved textbooks were examined it has been seen that the 
questions are in parallel. During the exam while some of the students were resolving the question they could not 
simplify as they didn’t see the necessity of factoring beginning the process correctly. As for some of the students, 
they couldn’t solve the question correctly as they couldn’t factorize due to not knowing the identities. As a result of 
this examination it is determined that in which topics the students have lack of information. 
The answers the students gave to the questions on the basis of private teaching institution were tabularized by 
grouping as finding and using different solutions, using their existing knowledge for solving the question, process 
errors regarding factorization and unanswered question.  
 
                    Table 1   Private teaching institution 
 Q1 Q2 Q3 Q4 Q5 Q6 
Finding and using different solutions 5 3 6 5 4 2 
Using their existing knowledge for solving the question 3 3 7 5 6 4 
Process errors 9 10 5 7 7 7 
Unanswered question 3 4 2 3 3 7 
 
                        Table2  Private teaching institution 
 Q1 Q2 Q3 Q4 Q5 Q6 
Finding and using different solutions 6 5 7 7 8 4 
Using their existing knowledge for solving the question 7 6 10 8 7 10 
Process errors 7 7 3 4 4 5 
Unanswered question - 2 - 1 1 1 
 
                      Table 3  Private teaching institution 
 Q1 Q2 Q3 Q4 Q5 Q6 
Finding and using different solutions 3 1 4 3 4 1 
Using their existing knowledge for solving the question 5 4 7 5 5 5 
Process errors 8 8 7 8 8 9 
Unanswered question 4 7 2 4 3 5 
 
As the above tables suggest, it is seen that the students of every three private teaching institutions have difficulties in 
the 2nd and 6thquestions. On the basis of three private teaching institutions it is determined that the success of 
students in the 2nd question is 36%; the success of students in the 6th question is 43%. Although the students find the 
1st question as an easy question, because of their process errors the success in this question is 48%. The students find 
the 3rd question easy and as they made less process error the success in this question is 68%. It is determined that the 
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success rates in the 4th and 5th questions that the students have less difficulty with are 55% and 56% respectively. 
Some of the mistakes that made by the students during the exam are listed below. 
 
88% of the students tried to answer the first question but 40% of them couldn’t resolve the question due to the 
process error. While reviewing the paper of the student A, it is seen that he made a mistake in simplification process 
and as he has not enough information for the factorization process he directly applied the binomial expansion. 
Similar errors have also been encountered in the other students’ papers. It is seen that simplification errors exist in 
the papers of some of the students. 
 
78% of the students tried to resolve 2nd question which is one of the hardest questions the students find but they 
couldn’t resolve as 41% of the students made the process error. As for 21% of the students, they left the question 
blank. While reviewing the student B's paper, it is seen that he made mistake during binomial expansion. Similar 
errors have been  found while reviewing the other student’s paper. It is  determined that some of the students have 
difficulty processing the square root expressions. Because of this they made more process errors. 
 
93% of the students tried to solve the 3rd question but because of the process error only 68% of the students resolved. 
Most of the students applied different solution methods. Since this question is easier than the other questions 
according to the students, the question solving ratio is higher. While reviewing the student C’s paper he couldn’t 
think of making use of the binomial expansion. By taking the common factor x, y of the expression he processed 
incorrectly and couldn’t reach the conclusion. Similar errors have been encountered with the other students who 
couldn’t solve the question. 
 
In this question 86% of the students tried to  solve the 4th question but 55% of them managed to solve. Only 13% of 
the students have left the question blank. While reviewing the paper of the student D, in the case of the 
indeterminate form ∞ − ∞, he doesn’t know that the radical expression has to multiply by its conjugate. Therefore he 
takes x brace directly. He couldn’t see that the result is λെλand found it as zero. In addition it is observed that 
some of the students made process errors in this question containing square root. Lack of knowledge regarding the 
limit in the student C’s paper are seen in the other student’s papers. 
 
In general the students have less difficulty with 5th question as well. 88% of the students also tried to solve this 
question. 31% of them made process error and they couldn’t reach the  answer. Similar to the fourth question 31% 
of the students left this question empty. While reviewing the student E's paper as he knows the binomial expansion 
incorrectly, he tried to process by thinking the expansion of ሺͳ ൅ ݔሻଷ as ͳ ൅ ݔ ൅ ݔଶ ൅ ݔଷ and he found the wrong 
result. Similar errors have been encountered in the other students who made incorrect solution. 
 
One of the questions that students have difficulty is the sixth question. 78% of the students tried to solve this 
question. As 35% of them madeprocess error they couldn’t reach the result. As for 21% of the students, they left 
blank as this question was found hard. While reviewing the student F’s exam paper, as he couldn’t write ܿ݋ݏʹݔ ൌ
ܿ݋ݏଶݔ െ ݏ݅݊ଶݔ identity correctly because of not knowing the trigonometric expansions he couldn't simplify and 
therefore he couldn’t reach the conclusion. It is determined in the other student’s papers that as the students didn’t 
know the trigonometric expansions they couldn’t solve the question. As for some of the students, it is seen that they 
made mistakes as they confuse integral with derivative operations. 
4. Conclusions and Recommendations      
Yet another purpose of mathematics teaching is to develop students' thinking, problem-solving skills and to 
ensure the use of these skills in later life (Yılmaz, 2007). In general, the students in our country find math lesson as a 
hard and boring lesson. We can trace the reason to the inadequacy of math education. While reviewing the 
mathematics education in the schools, it is seen that the math program is quite intensive and the traditional teaching 
methods are mainly used. The traditional mathematics education aims to improve students' expressive and methods 
information instead of their conceptual and strategic information. Therefore, the knowledge of mathematics is not 
something to be obtained by listening to the teachers or reading the textbooks, it is something to be built on which 
learner’s research effectively and establish mental links. In our country, the prevailing understanding in mathematics 
863 Hülya Burhanzade and Nilgün Aygör /  Procedia - Social and Behavioral Sciences  191 ( 2015 )  859 – 864 
teaching outstands as teaching the mathematical rules and facts and emphasizing some algorithms implementation. 
As a result of these applications the students practice rote learning without knowing what and why they learn and 
they cannot transfer the information they learn in a previous topic to the linked topic. Besides the recitation 
information is quickly forgotten. The courses in the traditional teaching methods are taught as teacher-centered. The 
teacher instructs the topic standing by the board. The students are only in the position of listening. In this system, 
students are not allowed to specify their thoughts, to discuss what they learn. In the traditional education, students 
receive and repeat passively the information being transferred. The same type of teaching is applied to all students. 
The individual differences among students are ignored (Şahin, 2007). Math educators think that students should 
solve lots of problems to enhance their problem-solving achievements. But enhancing the problem-solving 
achievement is not provided by only solving many problems. In addition, ensuring that students can use different 
problem-solving strategies plays an important role to increase their problem solving success. That's why the 
different problem solving skills should be given to the students by teachers in order to solve various problems.The 
main purpose of this study is to determine the difficulties they faced in the stage of factorization while the students 
who will take LYS exam solve the math questions and to produce solution to this problem. As a result of our review 
having done to prepare the exam questions it is determined that the textbooks are prepared for both the university 
entrance exam and allowing conceptual understanding. As it is seen in the tables, the questions the students 
underachieved most are 2nd and 6thquestions. As these questions are the questions containing the concepts of square 
root and trigonometry it's difficult for the students. In order that the students can resolve these questions they need 
the information of identities in trigonometry, binomial expansions and square roots processes. A number of students 
couldn’t solve the question due to their lack of integral information despite having knowledge of trigonometry, and 
the another number of students couldn’t solve it despite having knowledge of integral due to their lack of 
trigonometry information. Although a portion of the students factorized in the 4th question because of lack of limit 
information they did not reach the result. As the students didn’t know binomial expansion correctly they couldn’t 
realize that they should have used the identities so as to factorize it in the 1st, 3rd and 5thquestions. As for a portion of 
students, they couldn’t think that they should have simplified by factorizing. It is determined that the students have 
lack of information about the factorization which is the basis of mathematics.  In this study it is seen that the 
students have difficulty to solve the questions due to their lack of information in the question types asked by 
combining two topics. It is determined that this type of questions can be resolved easily by the well-supported 
students. The problems faced by the students are observed as process error, lack of information, misconceptions. It 
is not possible to expect from the students who have lack of trigonometry information to take the integral correctly. 
It would expect nothing less from a student who does not know binomial expansion to simplify the function by 
correctly factorizing. As the students learn by heart without knowing what-why they learn they have difficulty with 
the questions based on the former information. In mathematics education it would be important in terms of 
persistence of information while teachers instruct the course if they could teach the topic by dwelling on 
“why”“what for” questions in order to make the students understand through a long way instead of practical rules 
based on memorization and if the students could also answer the questions by explaining during the exams. Because 
the information learnt by heart is quickly forgotten. As a result of that the students don’t know how? Why? And 
when? They will use the information in the problems they encounter. Although the multiple-choice exam is the 
exam applied in the university entrance exam this exam cannot provide the persistence of information. At the same 
time, the students’ thinking ways and their preferred solutions could not be identified by means of this test type. 
That's why we recommend that the teachers should not prefer the LYS-oriented test exams, at the same time they 
should also apply the classic test in terms of the persistence of information.   
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